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Abstract of JP4002730 

PURPOSE:To easily execute uniform heating 
and cooling to a metal to be annealed with 
high thermal efficiency by heating and cooling 
the metal to be annealed in liquid metal and 
arranging mechanism forcedly circulating the 
liquid metal in cooling zone to heating zone. 
CONSTITUTIONS metal strip 22 is passed 
through an inlet inactive zone 29, heating zone 
30, first soaking zone 31 , slow cooling zone 
32, first cooling zone 33, second soaking zone 
34, second cooling zone 35, outlet inactive 
zone 36 and cooling and washing zone 37 in a 
furnace 21 in order with a conveying device 28 
execute the continuous annealing. Then, the 
heating and cooling to the metal strip 22 are 
executed with the liquid metal 40 (e.g. Na) in a 
heating vessel 41a and cooling vessels 41b, 
41c. Further, the liquid metal 40 in the cooling 
vessel 41c is forcedly circulated to the cooling 
vessel 41b through an overflow tube 46c, 
overflow tank 47c and circulating piping 51c, 
and the liquid metal 40 in the cooling vessel 
41b is forcedly circulated to the heating vessel 
41a through an overflow tube 46b, overflow 
tank 47b and circulating piping 51b. Then, the . 
liquid metal 40 in the heating vessel 41a is fed 
to the cooling vessel 41 c with the same way. 
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(57) [Wff»*:(Og5H] 

f^Wglfc^m ft A n m h m n m \z fa o r ±T fcttfi 1 
S*rat«W^»^i-S»i3l3fi«S:l»^, *<&JFffrtft 
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^ * ^ 6 lWrK**&«*»^iS#&JR ft « Ai" £ id If (7) 
7 n — # ^^^^^JSft^Ai-^IfiW^ffif* 

A^5 BBS 5 7 n — * >^fflij^SfcHi P <D \"<;v 

ft, fs#AjR»*^»t>^-— s<—7v—? >#^m#&m 

ft * Ai" 6 IBWco Jr— 7u — ?^? m<DWL7< ucou 
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ix5ift**<t^^->'©-«IS:JIS4ia^»<3^rgftWf 

<5o 

«D*5itf*l»?&ai*EKIIIftK»*ix*. 
So SBi **a«B^^*a«»«piiBtt#?j3o&'-9oi^-e 

1 ftl ^ t ^>-Cli 3 5 »S«T?*> So 

U »2jJc«?ffl. (ttftt) ««io. »2fc««P««ll*?«r 

^^iP®*9a f 9b, llKtt, Tkifc^^f^^r^ 
^nSttJi-Sft*P/ X/W3a, 13b, 14^M«k 1 ^»3£g8K«J 

o^fR-eauRStt, wje^«**-T?#«sna (sua 
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A**) o 

Jfcfcl, &#ffi«9aU:A'9, X/W3a^F>l*#W 
4 EJCafgi^) e 

io aw^±o-cBf3e^>a«*TA?frSix 4 news 

tt) , «2»c«»««10^ASo 

-t it, #a««io-cBf3e«piB, mizum^mnzti 

«t^io-C*Sl Kate*.* J: SfcfcoTV**. 
L^t, ^<Dyi/T >- h^-^L— ^ r 12*S*tRLfcl*fc 

ra^I^li^WS^7^7 ^ :/12<E>A 
*Df?RS:»iL< LTV^o 

40 Sfe^ifc, »l«k»*P*9bt»<OJfr*P*Sk4: IT, 



(3) 



S288965 0^ 



5 

* r. -c , * % H (4 r © «fc 5 ft * t* * # it ; L x * £ *v fc 
*U S5«^#©/haaflsKt Ld»t>C02<SttliJ»c 

So 

ScOS^ft K&j&Sfc&J&fc A P MA* bWP«llt|6]oT± 

co T iffifflll K T H5£ik88 i: ^ ^ 7° t ZZti^tift 
<*^JR*«*»f) iu oE*Dfi®«ro agft&m&Si IS] It T & 

frt, tm tg.mt*4km&&^wn*&m «t*ai- 

5 HfJlEISf co^^JS^SgftiJ co it A P co U"<^^r , . ?&f£ 

<^^-rs-*-< ^-7o-^ v^*»e>«ft:AjR* 

«^jfc#&«*j£Ai-5K'g s CO ^ n — * 

C0?5ittt)pc0U'^<yu-4- s WLft.&Wi1&Wi1)*bjr— 7n- 
^^^^^jRSrigA-r-SiaWco^— /<-7b- * v 
^MfflcoffiEAPco 9 <b{&< 3 - t SrtjSt 

1"5. 
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UftamsfiK i 9 ±Ti^eett u**s & m p ^ ifij o rasas s 
tit, «t*tt^«*#iR^«*»i*j-e*oi»*fctt 

o-^v^*T-|t, g*5&-Rc:.fc9Ji2«j£*t3— *\ # 

rco^-— 7x2— $ ^jri)>tbmft&m!&&^i&fr&m 
-os, '<— 7x2— ? fK^m 

Sr^Ai-Sia^w^^JS^SSffiiJcojjKttJPCou-^/uj; 9 

^K^Si^A^^tS^twfi, ^ic^co^f^JScoffiffi 
<t 9 fcT^T'SAtS. rcofcfelc, 

-CJHtk-f 5 O ft BS Jt * v 4 r i: *s # 

$blc, ^— 7a — ^^^ICfifg^tbSfK^JS 

—7x2—?>-t\mx'\±, &w-&m?&T&frh3r—' < —7X2 

JSSr^>-^± ij^A-raiaWcoisSfflpcou^uco^ySS 
iSv>cor% *—s<—7u — ?^?f*ncmiz£im<ni&W'& 

30 5o rcofcSM^ ^/u-^ie^co^v^l^dr^ fc-^ — v- 
SibJcSlfc, ^— 7n- ^^^ligifKffi^WL- 

#AjRSrRfwur*j< rtii<t9. m^-7°w.m*mm. 
ir%mfc&fc<Dmfrtei&®ti%^bt£<*j*—*^i£tt 

* £?£{£&J55C0/< y7y?>?k LtflJffltS n t iftSt? 

rco^fclc, W/w— T'l-iaitaJK^JRcowaM 

So 

9, ll^c^oV^T > a««tt361S20H:|i(rlBUfcj(S 4 0^35% 

-So 

iSa«tt«B20tt«*<C*HS«)<p«c2l«5«-«Bep^ft 
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r<oAR23:fc ±t*ttlP24fc:te, ; E:ftfixAPv'-;vn 
— ;U25. |±JP v— yun — /i^26SrgaJt, &JRtE22*JF<fc2l 

»Lfc^— /uSSrStOW-JtSr. t lUotA, Hi P 23, 2 
4£v'- ;i/tS J: 5^«*S*t4 0 

*F{*:2 1 tt s &S«22 Sr A P 2Zm\t)> h Hi P 24« ft 
oT±TI-*efr**riil«»fc»»rs#Sc«)ni — 527 
-Sr*-t"5»afeSS«28S:R»frv^5o 

* — is \Z.MJfc Lt, A P 23«IJ ^ b Hi P 24ffiiJ ft o T , 
AP^f£tt®i§Sc29 N *P*Mfi«30. US 1 (*9*D 
««3K tfc?&1H«32, !Sl*0>Jfr*P«*33, fS2#C<£>lg 
fi (*&«0 ®i$34, ^2&<D#*P1g*35, ^f§tt®«36 

39-^± 9tt«IfeixTV^a. 

sn»««29^ttauR*ai it, &jR«22*^jx-fiJK 
«*^*>«JipjlMt4ia«rRrj-"Cv>a 0 

r^lP*tt41att*<^SV^^*trSji-SiBI»fc, 
JS^ h y !?A40COSKAP42a*5«J:t^aSEfSSEmP43aS'R 
It, 8KAP42a£> W^U SStfifcifictH P43atf> W 

Jta*W4latt-t(^BBP±«S:PBCrv^S«HIS3 
9 x A P p — /^39a £ Hi P v— n — /t-39b k Sr 

Rtt*i:#fc:* i»J»W4lart«B^rt:»i363Sa28^Tiain 
-527£l|X^LT^5o 

T«o — 927^tt*<0±*«C*4ftEH«38^T«BI«» 
38aOT«*S»-&Six, r(OT«Hil38a^± 0, JSPJRW 
41artj£:jfc(*:£JR:J- h I) # J>40tf)»AP42a£8SiftfcHP43 

rtb^J; 0 , flcAP42a^^*P»S1f4lart^«tAU^ifffi 
fr^JR^ h y l>A40*S8t«tliP43a««Cii:fta-&i-5^ 

5o 

Lfc^ot, ^JD^1f 41aF*3 (C &&m%22fr*:'<D A P > 
— ;i/n- /U39a^^^AP42affiiJ^AoT > fS^^JR*^ h 
y *A40rt&iioTiP?R£*K T«n — 927K1 «fc <9 8Stf£ 
ffiP43affii]^2gi9 tH£*U ££>M, HiP /un— /U39b 
*»feJB 1 &#»«#3lrt^Hi5 0 

iP?!Mi41af*&«-*- h y ^A40(D§^^®±^ 
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ffiM44afc tt« X_ fcf Ar^£>?F«tt#;* frhte&H 

y *A4o<^KS:i»ibLT^5o 

#1, »2ftO»ai«*33 i 35*CHt*ai^«i: 
IT, »{*4kJR*»-C*>5!Bl»:ft*P«F4ib. S?2#:>£ 
*PW 4ic £ ix-t*;ft,R tv^„ 

r*L&, jgljfc, JS2Jk?&*P»41b,41cttiSa<75«E(i*: 

h y r >A4orttc^jste22s-a:^g«LT^a]t-'5 

fc^T?fcf9, JP*Wt41ai:#Ji-*-a(B»^ttjBlHi^ % 
r. *X e>*PjRW41a*5 J: V* 1ft, ft 2 ftftaiW41b, 41c 

32, »2ftt?a««34, ^JSHt«*36*JJ:W»aiacMHB 

«37jci a^m&jfx *&®i-tz>jf* »e«44z>hi p ffigs 

3»**tW»!P*iX"C*55, ^JStt^«r«*&LTAJR 

^fc, »»««32rt«3ittftaifflif^Sr«j|&i-Sft*p^ 
20 ^»45a^S!«$a*:^ftai»45S:R*tT*5 9, 

^^?ft^45(D^(7)PSH J i?L/0^^^^^^Jl«22^ 

r(D^®«32rttcPftm^tL^»a^^(i^^0iR^ 
45b ^ J: <9 ^f^iS^lHliR^tt^ «t 5 i:4ot^5o 

^Lt, »U»«F41at»l»^ »2ft»aJW41b,41c«: 
*««E»46^J: 0MB*il[W^««L, *2ft»*P«4i 

c^Pj^ 1 ft»W»41bfrSTJ!niJR«41a^|R|^T«#A 
JR^ h y ^A4lb^^J«j^«^$ii:5 ± 5 C^ot^ 
^ 0 o^»9, ^P^«41ai:mift, ^2ft^«41b,41c 
30 <D#^tHP42a,42a,42atCf^A»S i ff46(7)— g|5T*fcS 
— ? u — W46a, 46b, 46c^^ lt#t-^-7 
o - * V ^ 47a, 47b, 47c d&K LTV^o 

— "7 n — ^ >^^47a, 47b, 47cttffift:^JR(0 S 
fe^ffi^r^L, ^>-^47a, 47b, 47crt 

^^f*^JE^ h y ^ A4o^^tb^nti^^-^^)/hM^« ; 

48a, 48b, 48c*r-tiX-PixRJt, #/MMIl*48a, 48b, 48ctC 
ttffi<*^JRflf»3SH49a, 49b, 49c ^K^^SOa, 50, 50 <b 
Sr-tix-ett^ieL, KffAJR-^ by l>A40*^iBALfc 
^M^*#ffif*^JSffi®iSg49a, 49b, 49c{Cj: «9(^^ 

*^At@^IE« ; 46^ov>ri^P^-r5o 

*:»»ia«46^WrlS^-— y n — ^46a— 46c <!r tf» 
ia©5ia~5ic<Jr J: «9 ftSo 

o^<9, *«9RE*46M:, «^ia^51a~51c^^P^tf 
41a. m 1 »C*5J:t>*^2ftft*PW41b,41c<^#iJEAP42a, 
42a, 42a k &Jr—/<—y n — ^ v ^ 47a, 47b, 47c(7>& Hi P 
irl-t-ix-Ptbftttu, ^«41a-41crt^fKft:^JR^-h y 
9 A40SrH^*ai*rnj^*aiS-frSBB tfc/u-r«r«rt 

so ^fd s #«»E»51a f 51b, 51c(7)^4 3 ^^0«Jx.(^m^ 
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$2889650^ 
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ifils-fZi «9 £5«at#>'>' , 52a, 52b, 52c t s #D^3§53a:io 
±tf»ai»53b i 53ctS:-tft-e*L^3SL', aH»»41a, SI 
lft, *2*»»»41b,41crt<OJ8E#A*l+ h y !>^40 

|(S2ft»#W41c36»bJBl*ft»*41bfc«TJUf^ 
41a— |BUtTSfi«!lWl^ll»*-e:S -tcDflgStOBK 

ffi{*&JH^ h 9 «>A40«:aa3Jf3eia«*-*Dl»*fcr4 

o£ «9 , JP|RS53a(4*PSR1f4la<08EAP42ai:^-— 
— 7 o — ^ > ^ 47b<7) ffl p my fcgyjfc $ jh^WSffifSlbCO 

ftaiSS53b,53cttaEi»:*5J:^2»:ftSPW42 

CD^-fiftA P 42a, 41a £ 7 n — ^ V ^ 47b, 47c<£>^> 

ap«jc^*nfc«»E»5ib > 5ic^j*"t«^-tjxw 

47a~47dIiJ"CfL ^^SSEWSla—Slc^Sfc W P <D U^/V 
Sr, 7 n— |E^46a~46c<O^AP<^ W^J: 

'0 ti£<l9:3ei-Sri^J:9, #«S#^^52a~52c<^ 

fit, /HHfSW41ai3j:t/fBl»:, fg 2 ft?&*PW 41b, 4 
lcCOjSgp^r, !7n — *>^47a~47ci£:# K 

I^^l : 54^^bTi^-^^^^55^^tU^tL^b, # 
K U^#54^te#54a£^ft^ft^ Lt^5 0 

*fc, ^-^7n- ^ >-^47a~47c£-y— v?^ > 

#54a<OBBft»l*fc»-J:9, if— S^V* 55— 

&*5, JSlH** ?5F^-56f^*Pi5fe^^37(C^V>T, 
7K^fc^S^*S7K^fflffi21^i^ffi^^##ttT^ 

57— ttsffiSitS. 

t9E«tt*-C*>5««22«, AP 
*:aoT^*21rt«>AP^fStt««29rtfcA*. 

r(7)AP^F^tt^*29rtcD^^ff(i, ^f*21^(0/_=h^ 
^*U»Jf41arttf>;*7^— #X&Wl44a<DjfXjEJ: <9 fcfl5 < 
ft^ixT*5f9 , »M£22tf>«fDA<£>Klt£An A'* — ^25 
^e>^^ft:21rt^^sffiAi-S^S^|»v^r*V^§ 0 

£fc, *U^1f4la^CO^/^--^f^^rNl44aCO^^HJ: «9 
tiH<«r ilii «9, JnJ»W41a^Oft«:^JR^h y 

ftl£*l«22ti:, ^i^2lTgP^ik L ttfc*P^1f4lart^, 
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MC22I*, amMt41a*»&UT, ffiP^ 
n-yU39bJ: «9 , KfiKftfeiXTV^S* 1 **«fli«31 
^fSartHA^ ±T<On — 927^i9±#, TP* 

— ^ffilB44aOJE*J: 0 ti«<«fe, WP^d- 

Ztltmm^ JRlft, fg2 7*^4f41b,41crt<D# 
^£P«l44b, 44c<D;2f ^COiSP^iEi-^ 
&#f»32. #2ft*?i&«#34, Tf£tt««3660^^ffi 

±o mfc&m+hv tAionm^z 

-t it, *i2fe*a*«3n?*a«!fa**tfc*«22 

tt, ftK&J£SME32t::A9. #*#*P3£«45j&> 
20 -<7)^^ •ME22MU ft^»lft*HOT^lbrtK:A 

ft2jJc«a««34-r?«>a^ffim^A9, jW/e 

^fe22(tm2»:^a]tf41crt^A t 9, ^c^rt 
ft ^«22fiffi P v— C3 -/U-39b^^ b ^^tt®^3 

oSriiiBLr^fe, ^^i^®^37f^^a , 9 , 

tc, *«22^*ffiirf+#urv^*AJR-*-hy e^^3p« 

L^5S, ffl«22f2ttiP yuci— yU26^e>*F(*:21^ 

ftt-, Jft#:4JR+ h y I >A40^7)^i^{cov^r^P^t- 

40 ^2ft^W41cl^-«A^^5^f*^Jl^ h y 

0(1, *^^AS1j^»aS53c-C^Jx.tf200 t C«T*^fil 
sotKTS-rftai Sixr^fe, ?SAP42aJ: 9 SEA* 

Lfc#&TI»1-a. 
It, «*AJR-i- by ^A40tt*2ft?&*PW4icrt 

0^*0— 927©T*"CaS«tBP43a«^R*iL"Cd^6 
±#L. S6lC«|«22i:»SE«L, r 2 ft»»W41 
d:Aofci:# t«fll:ftot, SSt^WP43a^^^- 

50 ffiffif^o 
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^2889650^ 
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jf— /<— yu — ^ >:?47crtCQfl£tf&J^ h ] J !>A40 

SU*?&»*4lb<0ttJnffll 
:7u — W46b<t «5«tHL, :7n — * 

>"^47bMA6o 

JD«lS53a^J:f9JU«fi$ixr^b, itftAP4 

r rT*t«HBra«»^*AjR-?- h y * ^40tetti2Jig38 

fcftfcftfr&JR-*- h y *A40ttlMte»51a*r«-C, » 

lb, 4ic^b^^^^a-f h y ^A40<7?flta^JSffifiBt- 

d£tf btU/c#^— 7 u — if 46a, 46b, 46c K «t «9 
— y^— 7 a — ^ V^47a^47cF*3^;*-— ^ — :7 n — 
©T, #W41a~41crtOffi(*:&JR^ h V *> A40GOfi£®fi 

— 7n- ^>-^47a— 47c(r.#fflL, w^MlStt 30 
fc***A«»»iS«48a~48c-e»»i-5 r £ ^"C* 

#1f4la^4lcrt<7)^{£&Jl^ h y ^ A40(^£ 
^ffi±^CO^^^ra44a-44cf^V-^^^^o^a , u 
AP v— /VD- /l-39a, 39— s ^39, f±§Jit38a*5 «fc 

tt4ia-4ic(7)ftijii{c ± o xmm^m zti. 

^LT, #«f41a~41c, ««E»51a— 51c»^ CO*#J 
*tftv^-^*f:j;0(([fl:4llt h y *A40£r*g»£ 
X&Jr— y u — ? V^47a~47c«^ti41a—41cK:/5r 
h y *-MO0)4Mf41a~41c^ ^tg^R* 

^«41a-41cF>W*-^27<^ ft§)§|38a«. 50 
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s^^Ai-^iaw^ffi^JS^fty^j^Ap^u^/i-^ 
9 t><sv^T% WLfc&mfc*— y&— *^?7h*t>m 

SfeK:, a-- — ^^^^»BSJxS««:AJR 

— yu—?^>?mx*\±^ mi£&m^$sfrt>*—'<—yv 

— ^mfc&m & A1~ 5 IB W (50 gfc A P <^ u-</^ <t 

m&tfi/y"^ X *) ^At-^ISf^iffcttS P ^ 

(Si^-e, *—;<—y* — ?>'?fo\ci?;i ( c£>ffl<Dm{£& 

^il^ts: 

^ ^r?Kf$:^JS^/< yyyZ^tb LTfUffl-TS r. t ^X 

ft*5, g2@l:^tJ: 9 #W41a—41crtT*<75ffl[ft: 
&JR^ h y r >^40<bffl«22^(DB^tt^^^J2^ii:^ 

#«41a~41crt^f±^lii38ajl QfcrtjSjBJifc 
^^^—^n 5/^60, 61^rAtv, ffift:^JR^ h V $ J*40 

TtxtV^ -*0^^-^n y^60tttt«)S38a»CJBi3|P 

^btc «i«22*aH^f**Lfc*#A«^hy 

SrBfei'fSfc*^, fl»ffi22(O8tta^C0^^^ra44a—44c 
^JStt^^*«IS22^i!fc#f+Jt*^^«#t3SB 

*fc, WA^T^HT, »«22<?5atffittlP43 
aC0^39(7)_b^tC, ±^63 ^ tfc§Jig38a^ «t ^>^PH^Pb164 
*o*HHSW64rtttt, «HE22*5«tt/^*^ 
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immmmmms * r * t s . 

So 

r;ft&^;tf*«W3fi«62,66{::f4* SfifeMSJ-^ > h 

*fc, S3|{:^t J: 5 fc, «-W4ia~4icrtoigBB70 
ffild, »©*Kft«I«71a f 71bO**SPtSr, ±T 

'»jKj&S»88rC-T»*> 0 . IB 2 JSfe^*PW41c-C«»l4E22Sr98 
afcl*5V^T t>^/£T*fi881 < CW±*T^D|^-t-S r. t *4tr# 

fto 

*n342tte<Ot?i*»friK«t+5W»Wtt«^tt»'&36 s 
A<, *fc, Nakte*^te785'CT*fe5tf^ SS^^-12.6 

'Cfto-e. »2?fe»*pit4ic<o*<oftai-e#a*-c»si 

Lfcv^^:#^«:^^^S)&«^*:AJl■T»«>5 0 tf*-^;* 30 

—41cCO^C^ai§g53b, 53c*5 J: WJDjR»53a, #J§ 41a- 
4icW(Oia*^ffi*tpS:^/f*fkS-ti:5r tic J: <9 % 

^-i^fift'ffk/^ - art ^ift-cfc 

So 

T/V^> (Ar) «^^ffitt^f^O|H]l|X*^Jffl 
ZmZtctblc, AP^#^- ywa — yU25, 26£r 2i ^o 

Lt\ *©W^R*tfc^iaiRE«^«t f9 ^^21 
rt^b y -^-r*Ar«s<Z)5|;jStt^Srffl«i:*^l»gi L 
TEHRU »«Ufc«^*fc*P*2l^iS9iitpJ:5^« 
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7 ^m»&m * m A-r 5 iaif ^ 

W<offittin<Di"<ji'& <9 fc<g;i^OT\ 
-7n-^^d^ ffi{£&JS^£&^* A $ S KUc (4 s 

fcu* Ua*W-« r k as-c# So 

£b(C — ^^^^Bfe$tLS»c<*dfeJR 

f4«#ftJR*»^#>'^fcJ:oTaffl*n**s, 

^mtb&m ^*At s iaw <£> se a p <z> u-^a- £ 
m*tf>7K x «9 ^A-rsisw^sftm p ^ u^a-^;^* 

JR*RfjKLT*3<ri:^«fc9, Bfl^-7 p ^«^c-rSIE« : 

Tl>S^>r% rco^-— a<— 7a — PlstHz^tb&ffltem 

i"SfRi*:ifeJR^«E*tJ4^«]tL5 r fc ^< ^^-^^aE^ 

^ &mtb&me>'< y 7 r 9 t tt^fflt^ r. t tfi-v 
So rcofd^tc, m^-^^^tj-Sffi^JE^ffi-^Scft 

ft&m k ^B^MS^^J^^f^±^itS r j&s-e# So 

jftBk JB2Hi3j:tfJ|l3Htt|(liH^*+*it«^*J*t. 
SJPj»«F*3J:t/IBi»:, IS 2*»*p«t«>*»««r**t 

20 ^mmmmm, 21 22 mm. 25 

AP^UP^/K 26 tUPv— ;l/P- 28 * 

«^e, 29 AP^f§tt®«, 30 mmmm, 31- 

-*U>:«fa (J«U») ®«> 33,35 ffSi&, 12* 

^a®i§ic, 40 m&&m M#&mi-hy*j*) , 41 

a *P^« (ffi^jRSS) , 41b »l«feft*P» 

(iMIfffi , 41c ®2^»ai» (ffif^JS^ 

*) , 46 *mmm <MB?t) . 47a-47c 

— 7 ci — ?>-? s 51a~51c fffEf (IB*) > 53a 

ADf^Sg, 53b, 53c 55 if— v?^ ^ 

^o 



(8) §52 8 8 9 6 5 0^ 



IB 1 Bl] 
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$2889650§ 
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